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Global coverage of health information systems for
kidney disease: availability, challenges, and
opportunities for development
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Development and planning of health care services requires
robust health information systems to define the burden of
disease, inform policy development, and identify
opportunities to improve service provision. The global
coverage of kidney disease health information systems has
not been well reported, despite their potential to enhance
care. As part of the Global Kidney Health Atlas, a
cross-sectional survey conducted by the International
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Society of Nephrology, data were collected from 117
United Nations member states on the coverage and scope
of kidney disease health information systems and
surveillance practices. Dialysis and transplant registries
were more common in high-income countries. Few
countries reported having nondialysis chronic kidney
disease and acute kidney injury registries. Although 62% of
countries overall could estimate their prevalence of chronic
kidney disease, less than 24% of low-income countries had
access to the same data. Almost all countries offered
chronic kidney disease testing to patients with diabetes
and hypertension, but few to high-risk ethnic groups.
Two-thirds of countries were unable to determine their
burden of acute kidney injury. Given the substantial
heterogeneity in the availability of health information
Kidney International Supplements (2018) 8, 74–81
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systems, especially in low-income countries and across
nondialysis chronic kidney disease and acute kidney injury,
a global framework for prioritizing development of these
systems in areas of greatest need is warranted.
Kidney International Supplements (2018) 8, 74–81; https://doi.org/10.1016/
j.kisu.2017.10.011
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H ealth information systems are the cornerstone of
health service surveillance and monitoring, gover-
nance and regulation, and planning and develop-

ment.1 Encompassing registries, electronic health records, and
disease surveillance systems, health information systems
provide an overview of disease incidence, prevalence and
patient outcomes,2,3 allow the objective assessment of the
quality and safety of care,4,5 and facilitate comparisons
between and within health services.3,6–9 Health information
systems have become essential for informing health service
growth and expansion,10,11 enabling policy development,11,12

stimulating research and hypothesis generation,13–15 and
guiding allocation of resources and funding.16,17

All countries can benefit from comprehensive health
information systems. For high-income countries, such sys-
tems can provide a cost-effective means by which to identify,
implement, and share best practices,2,11 and potentially to
reduce health care costs by identifying areas with unduly high
or unnecessary expenditures.2 Additional benefits for low-
income countries include identification of areas of need to
enable prioritization, and appropriate channeling of health
care resources.18 Despite these benefits, there is significant
heterogeneity in the global availability of health information
systems,19,20 which is unsurprising given the financial and
organizational resources required to establish such systems.

The global coverage of health information systems across
the spectrum of kidney disease has not been well described.
Liu et al. reported global variability in the availability and
scope of dialysis-specific renal registries.21 In their review,
they found 48 dialysis registries, almost half of which were
based in Europe. Most did not record clinical outcomes other
than mortality, and public access to information was un-
common. Similar issues undoubtedly exist in transplantation,
nondialysis chronic kidney disease (CKD), and acute kidney
injury (AKI) registries. Identification of deficiencies in the
global coverage of kidney disease health information systems
will facilitate targeted improvement in areas of need. In turn,
an accurate estimation of the global burden of kidney disease
will be achievable and regional, national, and global resources
can be focused appropriately.

Results
Of the 130 United Nations member states that received an
invitation to participate, 125 states completed 227 surveys. In
Kidney International Supplements (2018) 8, 74–81
total, 117 states provided information pertaining to their
kidney disease health information systems, with representa-
tion across all International Society of Nephrology (ISN)
regions and 2014 World Bank country classifications (i.e.,
low-, lower-middle–, upper-middle–, and high-income).22,23

Most of the 227 survey respondents were nephrologists
(n ¼ 202, 89%), followed by health care administrators or
policy makers (n ¼ 9, 4%), non-nephrology physicians
(n ¼ 7, 3%), and other individuals (n ¼ 9, 4%).

Availability of registries. The majority of countries (n ¼
75, 64%) reported the existence of a national or regional
registry for dialysis, and over half (n ¼ 68, 58%) had a registry
for transplantation. There was wide variation between ISN
regions and World Bank income groups in terms of dialysis
and transplant registry availability, with the lowest represen-
tation in low-income countries in Africa, the Middle East, and
South Asia (Table 1, Figures 1 and 2). Most high-income
countries had a dialysis (n ¼ 34, 89%) or transplant regis-
try (n ¼ 34, 89%). Few low-income countries had a dialysis
registry (n ¼ 3, 18%), and none had a transplant registry.
Only 9 (8%) countries had a nondialysis CKD registry and 8
(7%) an AKI registry, with little variation across ISN regions
and World Bank income groups (Figure 2). The majority of
nondialysis CKD registries (n ¼ 5, 56%) covered all stages of
CKD and were based nationally (n ¼ 8, 89%). Mandatory
provider participation was required for most dialysis (n ¼ 40,
54%), transplant (n ¼ 39, 57%) and nondialysis CKD (n ¼ 5,
63%) registries; however, AKI registries tended to be volun-
tary (n ¼ 4, 50%) (Figure 3).

CKD incidence and prevalence. According to respondents
from about two-thirds of countries, data were available on
national prevalence of CKD (n ¼ 72, 62%) (Table 2,
Figure 4). Although CKD prevalence data were available in
most lower-middle– (n ¼ 21, 64%), upper-middle– (n ¼ 21,
70%), and high-income (n ¼ 26, 68%) countries, only a small
number of low-income countries (n ¼ 4, 25%) reported ac-
cess to the same information. One-quarter (n ¼ 32, 27%) of
countries identified ethnic groups at high-risk of CKD in their
countries, of which very few were low-income countries (n ¼
3, 19%).

Identification of CKD. A total of 28 (24%) countries had an
established population-based CKD screening program for
individuals without specific CKD risk factors; most were in
high-income countries (n ¼ 12, 32%). The only low-income
country with a CKD screening program implemented it
actively through both routine health encounters and specific
screening processes. Lower-middle–income countries tended
to use active screening more often than reactive screening
(50% vs. 25%), while upper-middle– and high-income
countries used both active and reactive approaches equally.

Countries varied in their approach to CKD testing in high-
risk individuals (Table 3). All countries performed CKD
testing through routine health encounters in patients with
diabetes mellitus, and almost all (n ¼ 113, 97%) did so in
those with hypertension. Approximately 80% of countries
tested patients with a history of cardiovascular disease,
75
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Table 1 | Availability of renal registries by International Society of Nephrology region and World Bank income group (n[117)

Region/group
Countries in

region/group, n
Countries with dialysis

registries, n (%)
Countries with

transplant registries, n (%)
Countries with nondialysis

CKD registries, n (%)
Countries with

AKI registries, n (%)

Overall 117 75 (64) 68 (58) 9 (8) 8 (7)
ISN region

Africa 31 11 (35) 6 (19) 1 (3) 1 (3)
Eastern and Central Europe 16 15 (94) 14 (88) 2 (13) 4 (25)
Latin America and
the Caribbean

16 11 (69) 11 (69) 2 (13) 0 (0)

Middle East 13 10 (77) 8 (62) 1 (8) 1 (8)
NIS and Russia 6 4 (67) 4 (67) 1 (17) 1 (17)
North America 2 2 (100) 2 (100) 0 (0) 0 (0)
North and East Asia 6 5 (83) 6 (100) 0 (0) 0 (0)
Oceania and Southeast Asia 13 7 (54) 7 (54) 0 (0) 0 (0)
South Asia 5 2 (40) 2 (40) 0 (0) 1 (20)
Western Europe 9 8 (89) 8 (89) 2 (22) 0 (0)

World Bank income group
Low-income 17 3 (18) 0 (0) 1 (6) 1 (6)
Lower-middle–income 32 16 (50) 14 (44) 3 (9) 3 (9)
Upper-middle–income 30 22 (73) 20 (67) 2 (7) 2 (7)
High-income 38 34 (89) 34 (89) 3 (8) 2 (5)

AKI, acute kidney injury; CKD, chronic kidney disease; ISN, International Society of Nephrology; NIS, newly independent states.
Results shown include total number of countries in each region or income group and numbers (%) of countries with registries in that category.

r ev i ew EJ See et al.: Global coverage of health information systems
autoimmune or multisystem disease, or urological disorder.
Patients with a family history of CKD, those aged $65 years,
or those with chronic use of nephrotoxic medications were
offered CKD testing in 68%, 62%, and 60% of countries,
respectively. Only 20 countries (17%) performed CKD testing
in high-risk ethnic groups, most of which were high-income
(n ¼ 10).

AKI incidence and prevalence. Most countries (n ¼ 73,
62%) were unable to determine the prevalence of AKI not
requiring dialysis (19% able and 19% unsure), and 57% were
unable to estimate the incidence (20% able and 23% unsure).
A higher proportion of countries were able to determine their
incidence and prevalence of AKI requiring dialysis (44% and
41%, respectively).

Identification of AKI. Compared to the 27% of countries
who identified specific groups at high risk for CKD, a higher
proportion of countries identified specific groups at risk for
AKI (n ¼ 67, 57%). These groups included patients who were
Figure 1 | Global distribution of registries for dialysis and transplan
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elderly, diabetic, hypertensive, pregnant, or had a history of
HIV or malaria. There was no difference in the proportion of
countries able to identify high-risk groups between ISN
regions and World Bank income groups.

Discussion
This report demonstrates that there is significant heteroge-
neity within and between ISN regions and World Bank
income groups in the coverage and availability of kidney
disease health information systems. Dialysis and transplant
registries were more likely to be established in high- and
upper-middle–income countries, compared with low-income
countries. There were significant gaps in the global coverage
of nondialysis CKD and AKI registries. The majority of
dialysis and transplant registries required mandatory provider
participation, while AKI registries tended to be voluntary.
Although almost three-quarters of countries could estimate
their prevalence of CKD, less than 24% of low-income
tation across 117 United Nations member states.

Kidney International Supplements (2018) 8, 74–81
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Figure 2 | Availability of registries for acute kidney injury (AKI),
nondialysis chronic kidney disease (CKD), transplantation and
dialysis by World Bank income group (HIC, high-income country;
LIC, low-income country; LMIC, lower-middle–income country;
UMIC, upper-middle–income country) in 117 United Nations
member states.

EJ See et al.: Global coverage of health information systems r ev i ew
countries had access to the same data. Most countries were
unable to estimate their incidence or prevalence of AKI. A
small proportion of countries had an established CKD
detection program based on national policy; these programs
were usually implemented through routine health encounters.
Almost all countries offered CKD testing to diabetic and
hypertensive patients, but few offered testing to high-risk
ethnic groups, especially in low-income countries.

These findings highlight several gaps in the existing health
information system infrastructure. First, there was a clear
disparity in the distribution of dialysis and transplant regis-
tries across ISN regions and World Bank income groups, with
particularly low representation in low-income countries in
Africa, the Middle East, and South Asia. Dialysis and trans-
plant registries provide useful information regarding the
epidemiology and outcomes of renal replacement therapy, as
well as facilitating benchmarking across regions and tailoring
of existing health care services to areas of need.17 Extrapola-
tion of registry data from high-income countries to
low-income countries is not possible due to well-recognized
differences in the etiology of kidney disease, the accessibility
of renal replacement therapy, and long-term clinical
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Figure 3 | Nature of provider participation in registries for
dialysis (n [ 75), transplantation (n [ 68), chronic kidney
disease (CKD, n [ 9), and acute kidney injury (AKI, n [ 8).
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outcomes between income groups.24 In particular, the
epidemiology of end-stage kidney disease in low-income
countries is particularly complex, with the dual burden of
communicable and noncommunicable diseases, so it is crit-
ical that this is accurately reported.25

Second, this report highlighted that there was a dearth of
nondialysis CKD and AKI registries across all ISN regions and
World Bank income groups. This indicates that much of our
current understanding of the prevalence, natural history, and
clinical outcomes of nondialysis CKD and AKI has been
informed by anecdotal clinical practice, observational studies,
and small registries run by regional health services or net-
works.26 However, efforts to create new registries in these
areas are currently under way. For example, the International
Acute Kidney Injury Registry, endorsed by the ISN, has been
established with the aim of determining the prevalence, nat-
ural history, and outcome of AKI among critically ill patients.
Although the registry has recruited internationally, it
currently only includes patients from 13 centers, and because
of its critical care focus it does not capture AKI in the com-
munity, outpatient, or ward setting, all of which contribute
substantially to the overall incidence and prevalence of
disease.

Third, this study identified that several heavily populated
countries reported having no registry across any of the 4
domains of kidney disease. Collectively, these countries rep-
resented over 20% of the world population and included large
countries such as India, Nigeria, Ethiopia, Germany, and the
Democratic Republic of the Congo. The lack of data from
such populous countries has broad implications for the
accurate estimation of the global prevalence of kidney disease.
Facilitating the development of health information systems in
these countries should be a global priority. In the first
instance, consideration should be given to incorporation of
these countries into existing registries. For example, North
African countries have occasionally contributed data to the
European Renal Association – European Dialysis and Trans-
plant Association (ERA-EDTA) Registry,27 and other coun-
tries to the United States Renal Data System (USRDS)
registry.28

Barriers to successful development of comprehensive
health information systems in low-income countries must be
addressed.18,29,30 Infrastructure for the diagnosis and
screening of kidney disease is unavailable in many countries,
or may be concentrated in major towns, despite a primarily
rural population. Recruitment for nondialysis CKD and AKI
registries will need to encompass patients managed in pri-
mary health care, general medical, and critical care settings.
Estimation of disease prevalence and the collection of longi-
tudinal data concerning patient outcomes are challenging due
to the migratory nature of some populations, and the lack of a
national census affects the adequacy of the reference popu-
lation. Also, health information systems rely on the systematic
identification of individuals; however, the feasibility of using
identifiers will vary by local custom. Establishing a health
information system requires adequate numbers of trained
77



Table 2 | Availability of data on prevalence of kidney disease by International Society of Nephrology region and World Bank
income group (n[117)

Region/group
Countries in

region/group, n
Countries with CKD

prevalence data, n (%)
Countries with AKI (nondialysis)

prevalence data, n (%)
Countries with AKI (dialysis)

prevalence data, n (%)

Overall 117 72 (62) 22 (19) 48 (41)
ISN region

Africa 31 12 (39) 8 (26) 13 (42)
Eastern and Central Europe 16 9 (56) 4 (25) 10 (63)
Latin America and the Caribbean 16 13 (81) 2 (13) 4 (25)
Middle East 13 9 (69) 2 (15) 3 (23)
South Asia 6 4 (67) 1 (17) 3 (50)
North America 2 2 (100) 2 (100) 2 (100)
North and East Asia 6 5 (83) 0 (0) 3 (50)
Oceania and Southeast Asia 13 10 (77) 2 (15) 5 (38)
NIS and Russia 5 3 (60) 0 (0) 0 (0)
Western Europe 9 5 (56) 1 (11) 5 (56)

World Bank income group
Low-income 16 4 (25) 4 (25) 7 (41)
Lower-middle–income 32 21 (66) 8 (54) 10 (31)
Upper-middle–income 30 21 (70) 5 (17) 11 (37)
High-income 38 26 (68) 5 (13) 20 (53)

AKI, acute kidney injury; CKD, chronic kidney disease; ISN, International Society of Nephrology; NIS, newly independent states.
Results shown include total number of countries in each region or income group and numbers (%) of countries with registries in that category.
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personnel, including data collectors, coders, and analysts, as
well as suitable data processing facilities for data storage and
security.10 Complex and lengthy questionnaires may limit
participation. Ensuring sustainability of a health information
system is challenged by resource limitations.27

Improving the global status of health information systems
requires a framework for prioritizing system development
that ensures coverage of areas of greatest need.31 Establishing
dialysis and transplant registries is important, because these
areas are associated with high health care costs and significant
variation in clinical processes or outcomes, and registry data
may inform more efficient use of resources. This is already
under way in Africa.27 Registries prioritized for development
or expansion must be underpinned by robust governance
structures and mechanisms to ensure transparency in terms
of managerial decision making and oversight, data collection
and analysis methodologies, and systems for reporting and
disseminating results.19 These systems will need to be
0 20 40 60 80
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Figure 4 | Availability of data on the prevalence of chronic kidney
disease (CKD) and acute kidney injury (AKI) by World Bank
income group (HIC, high-income country; LIC, low-income
country; LMIC, lower-middle–income country; UMIC, upper-
middle–income country) in 117 United Nations member states.
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continuously mentored, monitored, and evaluated. In low-
and middle-income countries, existing regional health infor-
mation systems could expand to the national level and
increase in scope. Resources should be focused toward guid-
ing the sustainable design and implementation of these
systems, ensuring their security and privacy, enhancing the
analysis and interpretation of their data, and evaluating their
quality and scope. Capacity should be developed to provide
health information system support and guide emerging sys-
tems to maximize their likelihood of success. The ISN plans
to support such collaborations.

At the same time, expansion of nondialysis CKD and AKI
registries should also be prioritized, given the need to accu-
rately estimate the global incidence and prevalence of these
conditions and their outcomes. Currently, the burden of
nondialysis CKD and AKI is difficult to estimate, which in-
hibits optimal allocation of finances and health resources to
manage these highly prevalent conditions. Because de novo
creation of registries requires substantial investment of re-
sources, consideration should be given to the inclusion of
patients with nondialysis CKD and AKI into existing registries
with infrastructure already in place. Because it is impractical
to include all individuals in such registries, focus should
initially be on inclusion of those with advanced disease. The
ability of nondialysis CKD and AKI health information sys-
tems to accurately estimate disease burden and outcome will
be reliant on the availability of appropriate population-based
screening procedures.

It is likely that in the future it will be possible to monitor a
broad range of medical conditions using registries that collect
data inexpensively from electronic medical records and
administrative datasets.32 For example, both nondialysis CKD
and AKI are ideal computable phenotypes.33 To reduce the
burden and cost of registry data collection, registry
Kidney International Supplements (2018) 8, 74–81



Table 3 | Availability of chronic kidney disease and subgroup screening by World Bank income group (n[117)

Detection strategy All (N [ 117), n (%) LIC (N [ 17), n (%) LMIC (N [ 32), n (%) UMIC (N [ 30), n (%) HIC (N [ 38), n (%)

Active CKD detection 28 (24) 1 (6) 7 (22) 8 (27) 12 (32)
Subgroup screening

DM 117 (100) 17 (100) 32 (100) 30 (100) 38 (100)
HTN 113 (97) 17 (100) 30 (94) 29 (97) 37 (97)
CVD 95 (81) 13 (76) 24 (75) 25 (83) 33 (87)
Autoimmune 93 (79) 9 (53) 26 (81) 25 (83) 33 (87)
Older age ($65 years) 73 (62) 7 (41) 15 (47) 22 (73) 29 (76)
Urological disorders 91 (78) 16 (94) 25 (78) 23 (77) 27 (71)
Nephrotoxic drugs 70 (60) 10 (59) 19 (59) 15 (50) 26 (68)
Family history of CKD 79 (68) 12 (71) 16 (50) 22 (73) 29 (76)
High-risk ethnic groups 20 (17) 1 (6) 5 (16) 4 (13) 10 (26)

CKD, chronic kidney disease; CVD, cardiovascular disease; DM, diabetes mellitus; HIC, high-income countries; HTN, hypertension; LIC, low-income countries; LMIC, lower-
middle–income countries; UMIC, upper-middle–income countries.
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development will need to evolve to ensure that data items are
reliably captured within, and easily extracted from, these
routinely collected electronic datasets. Incorporation of
patient-reported outcome measures to existing health infor-
mation systems in order to enhance understanding of patient
experiences should be considered.34 System design that en-
ables easy comparisons between and within regions warrants
consideration.35 To this end, the NephroQUEST project was
launched by the ERA-EDTA Registry with the aim of devel-
oping a consensus on the selection of quality of care in-
dicators recorded in participating European national
registries and to standardize data collection and dissemina-
tion.36 At the same time, international comparison of registry
data between diverse nations may not be appropriate because
of differences in patient selection and health service provi-
sion.37 Novel use of health information system data is
occurring in the field of clinical research and study design. In
addition to use in cohort studies, registry data may be utilized
for cluster-randomized studies nested within an ongoing
registry, and for studies that link the registry database with
other data sources.

This is the most comprehensive report of the global
coverage of health information systems for kidney disease. Its
key strengths lie in its use of a validated survey, based on the
WHO health system building blocks, as well as its inclusion of
respondents from 117 countries, with representation from all
ISN regions and World Bank income groups. These strengths
must be balanced against the limitations and potential bias of
population surveys, including subjective responses, and
dependence on the knowledge and experience of the
respondent. Furthermore, the content, quality, and inclu-
siveness of kidney disease health information systems were
not within the scope of this study. However, these factors are
critical determinants of the value, comparability, validity, and
usability of their data.

In summary, there are significant gaps in the global
coverage of health information systems, particularly across
low-income countries and in the domains of nondialysis CKD
and AKI. Moving forward, the global objective should be to
develop robust and reliable health information systems that
Kidney International Supplements (2018) 8, 74–81
include countries from all income groups and cover all do-
mains of kidney disease. Establishment of a dedicated plat-
form to guide and support the development of new kidney
disease registries is under consideration by the ISN. An
approach of this type has several key advantages, including
enhanced feasibility, likelihood of success, and cost-
effectiveness. International collaboration between registries
should be encouraged because an integrated, centralized re-
pository of kidney disease health information systems could
illustrate global trends, lead to improved quality and consis-
tency in care, and ultimately facilitate allocation of resources
to areas of need.
Methods
The GKHA Project was a cross-sectional survey conducted by the
ISN. All United Nations member states were invited to participate,
with a specific focus on 130 countries with ISN-affiliated societies.
The online questionnaire was distributed through the ISN’s 10
regional boards (Africa, East and Central Europe, Latin America,
Middle East, North America, North and East Asia, Oceania and
Southeast Asia, newly independent states [NIS] and Russia, South
Asia, and Western Europe). For the purpose of analysis, countries
were grouped by World Bank country classification of 2014 and ISN
region (Supplementary Tables S1 and S2). A comprehensive
description of the sampling approach, development and validation of
the survey, data handling, and statistical analysis is available
elsewhere.38,39

As part of the survey, countries were asked to provide data on
the local availability of health information systems for dialysis,
transplant, nondialysis CKD and AKI. Details of the nature of
provider participation (mandatory or voluntary) were requested.
For countries with a nondialysis CKD registry, the scope of the
registry (all CKD vs. stages 4-5 and national vs. regional) was
identified.

Each country’s ability to estimate their prevalence of CKD and
AKI (dialysis- and nondialysis-dependent) was covered. The avail-
ability of screening and surveillance systems for CKD and AKI was
also explored. Countries were asked about the process of identifi-
cation of cases. A “reactive” approach was defined as the identifi-
cation of cases through routine practice; “active, routine”
surveillance involved identification of cases through active screening
of high-risk populations at routine health encounters; and “active,
79
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specific” surveillance involved the active screening of high-risk
populations through specific screening processes.
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